Systematically reviewing and integrating the literature of a field of study may be considered a type of research using a particular set of research techniques and methods. The works of other writers comprise the integrator's raw data. Using bibliographies and reviews, he must locate all references that seem relevant to a given topic. Special problems include determining what material to integrate, d'vising ways of comparing diverse studies, resolving difficulties arising as a result of missing data, and reporting analyses well. An integration of literature and studies in a particular field serves as a compendium of research, compiling previously dispersed information, abstracting existing research, and providing bibliographic listings of research and theory. Such an integration also simulates replication by comparing similar studies. Additionally, it generates propositions, provides for extended statistical analysis of completed studies, and clarifies conflicts between schools of thought. The author's comments are supported by references from the field of educational sociology. ( There are many ways of social sciencing. Large-scale review and integration of existing theory and research in some bounded area is one such way. Systemati caily reviewing and integrating what is nominally called the "literature" of a field may be considered a type of research In its own right --one using a characters, istic set of research techniques and methods. This paper highlights some of the processes, problems, functions and values of this type of research, with special reference to the domain of educational sociology.?
.2.
Having established the substantive boundaries and specified the topics of his integration, the materials that the integrator then collects can only be a sample of existing studies. Although his collection T:rocedmses will lead to many unpublished reports and other materials not generally available or easily obtainable (for example, doctoral dissertations), they do not by ewe* means guarantee total coveraze. To attempt total collection of all possible naterittlo..inniliciina graduate research reports written for a class; master's thesis; 'unpublished "ill", house" reports of teachers, deans, principles, counselors, and directors of research institutes; unpublished memos, and the like -'-is foolhardy (and impossible, to boat). The integrator should not intend a "flight into exhaustiveness" (just as he avoids an "exhaust into flightiness "). The integrator will limit himself to covering research done within a given time period, and perhaps also to certain kinds of written materials. Within these limits, every integrator must hope to be reasonably, and therefore satisfactorily, comprehensive.
The difficulty involved in this sampling of studies, of course, is that the parameters of the universe are not known and thus the representativeness of the sample cannot be determined. The integrator hopes that by obtaining his bibliographic references from a wide variety of sources, he can discover less publicized research and avoid a too-biased selection of studies (say, only those by investigators in the "main stream," or only those subject to current fads, distortions, etc.) He may also assume that the larger his sample (the more studies he has tracked dawn), the more representative and trustworthy it is, but this can only be a hope on his part. Thus the conclusions of his research must always be somewhat tentative.
Certainty must be balanced with uncertainty. For example, with only slight exceptions, nearly three dozen studies have found that college seniors when compared to freshmeu (either cross-sectionally or longitudinally) are typically less authoritarian, dogmatic, prejudiced and stereotyped in their thinking (Feldman and Newcomb, 1969) . Results are not only usually statistically significant with a study, but consistent across studies. Such a set of findings leads to a type of certainty with respect.to conclusions in this area. It is always possible, .3-.however, that there exists a number of reports (perhaps little known or even unknown), that do not show freshman-senior decreases on these variables or actually show freshman-senior increases. Although this is highly unlikely, possibilities such as these must bE kept in mind. The integrator, then, makes the best generalizations be can with the studies he had managed to colleet--always realizing that The amount of information available in the typically tens or hundreds of ti research reports in an area being integrated would be overwhelming unless the integrator develops a systematic schema of indexing, coding, and retrieving this information. One way of doing this is to generate a set of topics or categories of particular relevance, with which to index and code the materials he is reading.
For some integrations it may be possible to completely extract, categorize, and code the information in a book or article. the first time it is read; in this case it is not necessary to return to the original source. In other instances, the integrator will find it more fruitful to initially read the materials he is collecting, make a note of the existence of the part(s) of the report that deals with topics relevant to his integration, and perhaps write a short comment about the researcher's findings. When it comes time to integrate the materials on a particular topic he can then gather together his notes, his initial analyses, and the articles and reports themselves, for re-reading, for subdividing into sub-topics, and for further analyses.
One of the major tasks for the integrator is to devise means of meaningfully ccnpaiing diverse studies. Sometimes so-called reviews of the literature do no more, essentially, than string together short summaries of selected studies. This procedure does have its worth, but it only mintrally qualifies as a "review," and certainly in no way can be considered an "integration" of the literature. I am reminded of the Vaughan Meader comic recording of a few years back in which he ostensibly asked the then first lady if she would. be kind enough to point out the paintings in the White House. She said she would be glad to, and proceeded through the White Hemse, commenting at appropriate locations, "Here's a painting, and here's ;a painting, and here's a painting..." Pointing out studies in this manner--even when accompanied by short descriptions--leaves the observer with the same feeling of emptiness.
Beading together a series of abstracts, while of some value, is an inadequate device to compare studies. Other techniques of comparison can be developed. One simple procedure is to explicitly count the direction of results of researches in a given subarea: of these twelve studies, eight support a certain theory or hypothesis and the other four do not. Hopefully, the integrator is then able to use the studies to go past mere counting, and say something about the conditions under, which certain generalizations hold and the conditions under which they do not. 3 As illustrated below, other means of comparing studies can also be devised.
I should like to discuss in greater detail certain problems and processes involved in comparing studies by describing one part of an integration (commissioned and financially supported by the Carnegie Foundation, for the Advancement of Teaching) that Theodore M. Newcomb and I attempted on the impacts of colleges on students (Feldman and Newcomb, 1969) . In our search of the literature, we found a large number of investigations that in some way measured, described, and compared students in different major fields. We wanted to compare the results of these studies in a systematic way.
For meaningful comparisons across studies, the attributes on which students were compared were divided into clusters, which permitted considering together only those studies dealing with a given cluster. Such division is arbitrary, but does not need to be meaningless. We were guided by previous theoretical and emr pirical work, and by the scales and instruments actually used in the studies themselves.
Among the studies researching curricular differences, classification of major fields varies. Some studies use a classification scheme that is at the departmental sometimes the students in one field were ranked higher thaw .;he students in another even though the former were higher than the latter only by chance. This should not be disturbing, since the search is for trends across a number of studies, rather than for significant differences in any one study. If the two fields are indeed not different tran each other, then by chance alone one field would probably be higher than the other in one study but lower in a second study. In short, chance differences are unlikely to "add up" to produce consistent results across studies. (This procedure, of course, presupposes a large enough number of studies to justify reliance on randomization.)
Since the different studies compare varying numbers of curricula, the rank of a field in one study could not be compared directly with the rank of the same (or similar) field in another study. Therefore ranks were "standardized" by dividing each rank in a study by the number of curricular groups in that study. By calculating the frequency (across studies) with which the standardized rank for a field fell into the higher third of standarized ranks (.00..33)9 the medium third (.34-.67), or the low third (.68-1.00), it was possible to determine something about the consistency of the findings across studies with respect to major.
field differences for each of the several clusters of value, attitudinal, and personality variables.
In effect, then, a certain comparability among studies was achieved (1) by combining or clustering the independent and dependent variables of the studies at hand (major field, and student attributes, respectively), (2) by establishing a common "metrics for noting results (the ranks of major fields), and (3) by standardizing an0 comparing results (comparing "standardized" ranks).
The 2secision of the wethod used to compare the results of studies may vary.
This variation is particularly well illustrated by Dubin end Taveggia (1968) , who have collected a large number of studies, each of which repasts one or more experimental comparisons of different teaching technologies (lecture only, discussion only, lecture with discussion, supervised independent suty, and un. where data on the distribution scores (means, standard deviations, sample sizes) for the groups compared were available, they were able to use or calculate a standardized statistical measure of the differences in all possible mean examination scores; this procedure provides higher precision in determing the actual amount of differences between groups' scores in each comparison (a distri.
button of standardized differences is presented). Both of these procedures were then repeated for all studies where sufficient data were available, employing only independent comparisons. (In many of the studies a number of comparisons were made in which the same groups were compared several times -on different exams at cifferent periods during the semester; using specified criteria the integrators picked only one of these comparisons.) The sign test of these comparisons (now Independent of one another) involved a smaller number of cased then in the first two comparative procedures. The final method of comparison -the distribution of standardized differences in measured group examination scores for independent com.
parisons.was the most precise but utilized the smallest number of cases.
Although there are techniques that can increase the comparability among studies in a given area, they are unlikely to produce total comparability.
Studies will almost always vary in the settings investigated and the research instruments and procedures used. For instance, the studies of major-field differences, discussed above, are not uniform try, many ways: they vary in the type.
of students sampled (college -class level of students), calendar year of the study.
college studied, the research instrument used to measure a particular student characteristic. Moreover, although the use of standardized ranks solves the problem of varying number of curricula in various studies, it is not possible to adjust for the fact that investigators at different colleges have available for study different ranges and varieties of curricula. Moreover, even if two different colleges happened to have a similar range variety and range of curricula available for study, there is no assurance that investigators at the two schools would choose all or even the same curricula for study. In both cases, relative rankings (and thus standardized rankings) might be artificially inflated or deflated (see Feldman emd Newcomb, 1969 , Appendix G).
If despi"-the non-uniformity among studies, results are relatively consistent, the investigator has some assurance about the validity of his findings (unless It can be shown that the variability of research setting and method actually produced the consistencies art'Factually.) More troublesome is the case when results are inconsistent across studies. It may be that inconsistencies are nonartifactual, indicating a need for articulation, specification, and revision of theory. Here, the integration can be of most value by explicitly contrasting the theoretical orientations and research procedures of the studies. In other cases, the integrator may be able to resolve the inconsistencies by showing that in certain settings (say, multiversities) or for certain respondents (say, males), the results are rather consistent in a certain way, whereas results for some other setting (small colleges) or some other group of respondents (females) are also rather consistent, but in a different way. Or the investigator may want to weight the inconsistent studies differentially. It may be, for instance, that a large proportion of the studies do give consistent results, and the comparatively small number of studies at variance with these are primarily low-quality efforts whose results merit less than full consideration. It is always possible, however, that inconsistencies are rally artifacts, due to the non-uniformities of the types described. If the integrator thinks this so, he is able to do little more than point it out, and urge further, more uniform, research in the area.
Closely related to the difficulties presented by non-uniformity are those due to missing data. The integrator must make do with what he is presented (not havins 71ad a hand in the original researches), which often is not enough. Lack of necessary data is not a unique problem of the integrator, but it is a distinctive one. Even those engaging in research-from-scratch ("original" or "primary" research) may find in the analysis stage of their research that there 0 data they need but did not collect. Although the integrator is thus not alone in facing the situation of not having what he needs when he needs it, the problem does hit him with a vengeance. Especially bothersome are thcse cases in which lack of data preven)him from introducing controls in order to specify or elaborate upon associations he has found. To take a brief example from the studies of majorfield differ-nces, it may be noted that most of these researches either do not present information about, or do not systematically take ac^aunt of, the students' general background (socioeconomic status, gender, etc.). Therefore, the integrator cannot determine from these studies whether differences among major -9-fields with respect to students' values, attitudes and personality traits exist because of or in spite of differences in students' backgrounds. Do these differences reflect, say, merely differential distribution of the sexes in the several academic fields, or do they reflect the differential attraction of individuals differing in values and attitudes, and subsequent normative impact of the field on these students, for male and female students considered In some cases the integrator will decide to describe and discuss a research report (or a part of it) in soma detail in the text proper. He will do so for any of a variety of reasons: the study f.s a "classic" one; the research is of particularly high quality; the conceptual thinking underlying the research, in his opinion, is seminal; the study has a distinctive methodological approach or an especially good experimental design; the study contains useful information covered in very few (or no) other studies. Sometimes the integrator will make short summaries of the procedures and results of studies in a given area, and gather these summaries together in a " broadly based studies may be supplemented by reviews and integrations that piece together information from a number of "local" studies.
(In the college effects area, this involves, for example, the piecing together of information from different studies done at different colleges throughout the United States; one problem, liere, might be that the kinds of colleges studied producc a very biased sample.) Although not a substitute for more comprehensive studies, the juxtaposition of local studies does begin to provide some of the same advantages.
Another use of integration can be to simulate replication. The assertion that replication in social science is honored more in breach than in practice :Lay be a cliche, but it is nevertheless true. The integrator can help close this breach. Although he is extremely unlikely to find studies that perfectly duplicate one another, he will usually find near -replicates. Thus he is able to determine whether any particular conclusion continues to hold under near-similar conditions.
An integration can be called upon to do many of the things that "primary" research does: testing hypotheses; lendtag (or not lending) support to extant proposition; offering new information and generalizations; generating theoretical issues to be explored; and suggesting future research. I again turn to the integration in which Theodore M. Newcomb and I were involved for illustrations.
The first example primarily describe:: an attempt to corroborate an extant proposition; the second focusses on an attempt to create generalizations. Both examples involve hypotheses testing and suggestions for future research_, Based on quite limited evidence, Jacob (1957) concluded that "there is more homogeneity and greater consistency of values among students at the end of their four years than when they begin" (p.4). Freshman-senior differences in standard deviations can be used as one means of determining whether colleges typically have the impact of "homogenization" rather than "heterogenization." Across colleges, in almost every change-area, decreases in homogeneity are about as likely as increases. put otherwise, increasing homogeneity of outlook among students is a variable outcome of the college experience rather than a constant one. This finding, then, leads to an inquiry about the conditions under which increasing homogeneity is more likely than decreasing homogeneity (and vice versa).
Many hypotheses can be offerred--although I shall not pursue them here--all calling for future research.
Propositions can be generated, and corroborating evidence sought, by performing "new" statistical operations on data given in studies. Such re-analysis is, in a sense, a type of "secondary analysis," although it does not involve, as is more commonly the case, acquiring some other researcher's data decks and then doing one's own analyses. In searching out the effects of major fields on studentr*, we did a rather simple re-analysis of data from a number of studies, taking our initial clue from a study by Huntlpy (1965) . His longitudinal investigation traced changes of students' scores on the Allport-Vernon-Lindzey
Study of Values, contrasting their scores at entrance with those obtained just prior to graduation. Separate data are presented and analyzed for each of nine curricular groups. Almost in passing he notes that "the initial differences among the groups tend to be accentuated or sharpened over the four years" (p.381),
showing this by comparing the appropriate F statistics: for each of the six Spranger values, the size of the F statistic is larger for the groups at graduation than for the groups at entrance.
We would have liked to compare the F statistics for "entrance" and "exit" major-field groups in other studies presenting data on change and stability of ZULA.U116b
V41-10Ub MUMUCUlle mujvra. SIALue uue zutluico wiula appzoprimue exit data did not present the necessary F statistics, an alternative strategy had to be employed to see whether Huntley's finding was generalizable: a rank-order correlation between rank of initial major-field average score and rank of the aveage gain in score was calculated. It was found that, in general, accentua,ion of ihitial major-field differences (as indicated by a positive rank-order correlation between ranking of initial average scores of curricula and ranking of average gains) is much more likely than is the minimization of such differences (indicated by a negative rank-order correlation). The accentuation pheonomena suggests that the processes of selection into a major field are interdependent with the processes involved in the impacts of these fields on their students.
Additional research is needed to establish the validity of this suggestion as well as to determine such things as (1) the conditions under which accentuation is most likely to occur and (2) -totally perfect, definitive, and complete. No research instrument is totally faultless. It would be possible to set one's critical standards so high that no research or research instrument would pass muster. One would reject the findings of all studies in a particular domain, coming to the patently absurd conclusion that nothing is really known about the area. Total rejection, or anything approaching it (ityper. criticalness), may unjustly undermine the research efforts and knowledge of a field.
On the other hand, to view and present au studies and research instruments as perfect unto themselves, and thus of equal worth, contributes little to the field, at best, and might well generate seriously incorrect information, at worse. Justice must be tempered with mercy,: but mercy must also be tempered with justice.
The integrator has plenty of occasions to use his critical facilities. Part of his decision about what to emphasize where in his written report depends upon the perceived differential quality of the materials under consideration. As prem.
viously suggested, these differentials also may help the integrator resolve certain inconsistencies in the results of studies in the same area. Moreover, the integrator is obligated to point out deficiencies as well as strengths of research instruments and investigations, even in those cases--perhaps, the more felicituous phrase is 'especially in those cases' --of high-quality researches that have advanced the state of the arts in the field. It is also important for him to point out what he believes to be incorrect interpretations or over-interpretations of results, perhaps offering more satisfactory interpretations. Still, the stance of criticalness can be pushed too far. I have heard it argued that in any social scientific field at least ninety per cent (and probably more) of the studies are of such low quality as to be virtually worthless. 5 The results of these studies can be ignored vithout loss; to try to in*tgrate them is at best fruitless, and at worse misleading.
Another argument uses similar premises to arrive at a different suggestion. Why not it is asked, rate all studies in a field as to their quality? The lowest ninety per cent could be listed and then eliminated from further consideration. The integration would consider only the remaining ten per cent, and best, studies.
One could indeed rate all studies in a field, but it would not be an easy matter; and I am not sure how valid the results would be nor whether the effort I would be worth the candle. In the first place, there are a number of dimensions along which quality may vary. One study might be especially exciting theoretically but weak in statistical analysis of the collected data. A second study may be especially sophisticated in data analysis but contain almost no theoretical orientation. A third study may have used particularly good techniques to generate data but is weaker than the first two in 'both theor-y-and data analysis. Some way of arriving at a meaningful global rating (across these and other dimensions) would have to be constructed. This may or may not be possible. Even if it could be done, I doubt that the general intercoder reliability would be very high. This implies, of course, that at least two--and preferably moreApersons independently read and rate all or some proportion of the studies, -which is not always feasible.
6
It is possible. that even though there is low agreement about the exact placement of studies, judges would show fairly high agreement about which studies fall into the top decile. Supposing this to be the case I would still argue that to consider only these top studies reduces perspective and in some instances can be misleading. Not everyone agrees with the low estimate of the quality of work done in the behavioral science domain. It seems to me that a substantial proportion of studies are of high enough quality to be of direct use. I would even go a step further; and maintain that the results of lesser-quality research, if used correctly, can be of service. The most useful strategy is not to throw out nearly the lionts share of available information, nor to accept everything uncritically, but to use what is available judiciously.
Imagine that a researcher at an elite college has found --in a high-quality study--that, on the average, students as seniors are less authoritarian, dogmatic, and prejudiced than they were as freshmen. It is helpful to the investigator (as well as to the integrator) to know that virtually all other relevant studies of high-quality or otherwise, with a sophisticated. research design or otherwise, at a wide variety of elite and non-elite schools--show average decreases in these traits during the college years. Knowing this, the research can with some conAre fidence rule out the "eliteness" of the school as a cause of decreases per se (although it may be that the magnitude of decrease may still be affected).
It is possible that the results of a well-known, relatively highly-regarded study may be unintentionally misleading. I think that one aspect of the longitudinal study done at Vassar in the early 1950s (see Freedman, 1961 Freedman, , 1967 Sanford, 1956 Sanford, , 1962 Sanford, , 1967 provides a case in point. The "Vassar Study" is generally recognized as one of the larger and better quality researches in the area of college impacts. One of the conclusions of this study is that the impact of college is greatest during the earlier part of the college experience.
Basic or major changes in college, it is maintained, occur early in the college experience because of the special sensitivity of freshmen and sophomores to the influences they encounter. Juniors and seniors are considered to be in a different developmental phase, one where change is leveling off and where little more is happening. These views arP now quite widely held, as appropriate to students at most (perhaps all) colleges; their prevalence is due in large part, I would say, to the persuasiveness of the Vassar researchers and the quality of their efforts. Still there are grounds for not expecting to find, as an invariable occurence at most colleges for most colleges for most individual characteristics, that college effects are greatest during the first year or two (see Feldman and Newcomb, 1969, Ch. 4) .
To provide more information in this area, contiguous college-class levels can be compared with respect to average difference-scores on a variety of value, attitudinal, and personality indicators. This is not the only nor necessarily the best way of getting at timing of impact; but it is one way, and it permits the use of information from a large number of studies. Support would be lended to the early-impact-and -change proposition if freshman-sophomore differences (in means) for most studies .are larger than either sophomore-junior or junior-senior differences. It turns out that with one major exception, this is not the case.
The major exception is for authoritarianism (and related attributes) where freshman-sophomore differences (decreases) are larger than sophomore-junior It is as this kind of systematic attempt that makes large-scale reviews and integrations important.
It may be argued that social science does not so much cumulate as evolve.
If a "natural" evolution is allowed, only a small proportion of the studies--the best or the "fittest"--would survive. Those studies that do not "die," and only those, deserve to remain--so the argument runs. The implication here (to put the matter in its most extreme) is that integrations, in their misplaced effort to aid in the cumulation of social science, actually hinder its evolution.
But I see no reason to expect that those studies that survive are necessarily the "fittest," since there is not complete agreement among researchers about the quality of any given study, and since, in any case, "scientific" quality is probably not the sole determinant of survival.
(The suggestion that the integrator eliminate from consideration ninety per cent of studies in a field is a variant of the "survival of the fittest argument": the integrator is asked to pick the "fittest," rather than relying on more "natural" processes.) Even if those that survived were the best, the information and results of less fit studies may still serve an important use. As elaborated above, taking into consideration "all" studies in an area can provide needed perspectives and correct misleading impressions.
The cumulation versus evolution distinction should not be made too rigidly, however, as though only one or the other of these completely characterize A a science. If Thomas S. Kuhn is correct in "The Structure of Scientific Revolutions," a science "progresses" by cumulating within its established paradigm(s) and by evolving as a consequence of conflicts among paradigms. In his conceptualization, there is both " normal" science and research (within a paradigm) and "revolutionary"
science and "extraordinary" research (on those occasions when a new paradigm arises to challenge and replace another). Within this framework, the integrator's efforts fall primarily within "normal" research:
Normal science, the puzzle-solving activity we have just examined, is a highly cumulative enterprise, eminently successful in its aim, the steady extension of the scope and precision of scientific knowledge (p.52).
...scientific revolutions are here taken to be those non-cumulative developmental episodes in which an older paradigm is replaced in whole or in part by an incompatible new one (p. 91).
An integration does not ordinarily concentrate on constructing a new paradigm to challenge existing ones."' In this sense, an integration occupies a basically "conservative" position, as part of "normal" science. This term describes, not condemns, integrations, for, as Kuhn take pains to show, both normal (conservative) and revolutionary (radical) scientific efforts have functions and dysfunctions. Moreover, it should be realized that integrations can help to piVcipitate "scientific revolutions" by pointing out empirical anomalies, by suggesting counterinstances to established generalizations and exposing putative "truths" as "myths," by highlighting divergent articulations within a given research tradition, and by systematizing and clarifying the conflicts between schools , of thought. FOOTNOTES 1This article deals with large-scale reviews and integrations, in which the investigator defines his research to be the integration of others' efforts rather than the collecting and analysis of "new" data. Integration, as a research method, has both similarities and dissimilarities to such related processes as more limited review of the literature as a prelude to "original" research, secondary analysis of data already collected and initially analyzed, the use of data banks, and computerized retrieval and processing of information (Lindvahl, 1959; Hisao, 1966; Selvin, 1968) . It is beyond the scope of this paper, however, to compare and contrast large-scale integration with these related research techniques. 4such "tables" or "charts" have been used to good effect in Calhoon and Reddy (1968) , Hyman (1959), and Murphy, Murphy, and Newcomb (1937) ; also see Feldman and Newcomb (1969) . 51t may be noted that the domain of educational research in particular has been found wanting. See Ievit (1968) for references documenting that "almost all major aspects of educational research has been widely and severly criticized" (P. 145).
6For a good analysis of the problems involved in a critical examination and rating of studies--including the multidimensionality and the "mutability" of methodological criteria--see Hirschi and Selvin (1967) .
7A paradigmatic challenge may contain a good overall review of certain works in a field, and may contain many bibliographical citations, but it is not conceived as a full-fledged integration of a field. Consider, as a case in point, Kohlberg's (1969) elaboration of the "cognitive-developmental" approach to socilization as a challenge to the psychoanalytic and social-learning approaches.
